Abstract. 2014 In ferromagnetic metals, high order processes involving the excitations of the magnetic electrons may contribute to the nuclear relaxation of diamagnetic impurities. Here this problem is investigated on the basis of a very simple model (uniform polarization), with the help of a susceptibility formalism and of coupled equations of motion for the ferromagnetic and conduction electrons. The physical interpretation of the various susceptibilities which enter the problem is discussed at length, and a connection is made with the Giovannini, Heeger, Pincus, Gladstone treatment of the nuclear relaxation of the matrix in diamagnetic metals containing paramagnetic impurities.
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LE JOURNAL DE PHYSIQUE TOME 34, FÉVRIER-MARS [1] , [2] , [3] . In principle, this relaxation proceeds through the coupling of the nucleus with the conduction electrons. But one may wonder if, in addition to the simple Korringa process, higher order processes involving the excitations of the ferromagnetic system cannot take a part in the relaxation.
This problem has been considered in the appendix of a recent paper by Kontani et in which xo is the free (unpolarized) electron susceptibility. This shows that whatever the value of q the spin wave dispersion relation is given by :
But it is well known that in a magnetic system with exchange hamiltonian :
the spin wave frequencies are equal to [8] :
where J(q) is the Fourier transform of Jil.
In the case we are considering here [9] , the ferromagnetic spins are coupled by the Ruderman-Kittel (RKKY) mechanism for which the exchange hamil-
tonian in the traditional approach may be written as [10] :
Inserting (26) into (24), we get again eq. (22) . Having thus checked the internal consistency of our results, we must however notice that the rigourous spin wave dispersion relation is not given by (22) , but must be obtained by equating to zero the real part of the dénominator of (13) This is an implicit equation in ce, which in addition to the spin wave branch may have other roots probably associated with higher energy electronic excitations [ 11 ] .
As [19] when ko/qmin -&#x3E; 0 : in which 1 is the area of the Fermi surface and úJex = Dja2.
Notice that in the derivation of these results a) we have neglected the umklapp processes b) we have assumed that the spin wave spectrum of the matrix is not seriously perturbed by the presence of the diamagnetic impurity [20] . Therefore the following estimates will be more qualitative than quantitative. [23] ). This clearly shows the complementarity between the situations considered in reference [23] and in the present work. 6 
